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AbstractAbstractAbstractAbstract

Integrating Cost estimates with the program schedule is becoming 
increasingly important. This presentation demonstrates techniques and 
methodologies you can use to make your estimate sensitive to schedule 
durations and to assess impact on changes to the schedule.  Techniques 
demonstrated include: creating methodologies based on duration, using 
DECs to calculate duration change impacts, and writing advanced 
functions to handle penalties/impacts associated with re-phasing of costs 
or schedule expansion/compression
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Key Modeling NeedsKey Modeling NeedsKey Modeling NeedsKey Modeling Needs

Calculate Dates Based on Duration InputsCalculate Dates Based on Duration Inputs

Enter Date Logic

Estimate Costs Based on Inputs

Phase and Inflate Costs Over the Duration

Obtain Annual Phased  Values

Input and Calculate Uncertainty
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Phasing an Estimate Over Phasing an Estimate Over 
DurationDuration

Phasing an Estimate Over Phasing an Estimate Over 
DurationDurationDurationDurationDurationDuration

Total Cost is Calculated by an Equation 
Design = 2306 * Wt ^ 0.7 (BY2004$K)

Cost needs to be Spread over Duration with Beta Curve
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Duration: Key in Enabling Schedule Duration: Key in Enabling Schedule 
ModelingModeling

Duration: Key in Enabling Schedule Duration: Key in Enabling Schedule 
ModelingModeling

Estimation and Phasing are Standard Items in ACE
Date Columns Can Reference Variables

ModelingModelingModelingModeling

Date Columns Can Reference Variables
DateAdd() Function Allows Date Calculations

Finish Dates can be modeled with durations

D t C l C R f Oth C lDate Columns Can Reference Other Columns

Could be modeled with 
a Schedule Estimating  
Relationship (SER)
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Expanding Schedule to Accommodate Expanding Schedule to Accommodate 
Cost ElementsCost Elements

Expanding Schedule to Accommodate Expanding Schedule to Accommodate 
Cost ElementsCost ElementsCost ElementsCost ElementsCost ElementsCost Elements

Fabrication requires Material and Manpowerq p
Material Purchased Upfront

Total Manpower Cost phased as LOE over entire Durationp p
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Child Elements: Key for Multiple Cost Child Elements: Key for Multiple Cost 
LoadingLoading

Child Elements: Key for Multiple Cost Child Elements: Key for Multiple Cost 
LoadingLoading

Indentured WBS Allows Costs to be Summed
TS Phasing Method Allows for LOE Phasing and Purchases

LoadingLoadingLoadingLoading

TS Phasing Method Allows for LOE Phasing and Purchases
DateAdd() Function and DEC Referencing via Row.Col Notation Allow for Linking 
Schedules 

92/23/2009 Copyright © Tecolote Research, Inc. January 2009



Applying  Burn Rates to Schedule Applying  Burn Rates to Schedule 
ActivitiesActivities

Applying  Burn Rates to Schedule Applying  Burn Rates to Schedule 
ActivitiesActivitiesActivitiesActivitiesActivitiesActivities

Integration Requires Five Heads Per Month
Cost Per Month Can be Calculated Based on Avg Burn Rate

Month Cost = 5 * AvgBurnRate_Month

Total Cost Can be Calculated by Multiplying Monthly Cost byTotal Cost Can be Calculated by Multiplying Monthly Cost by 
Duration

Total Cost = MonthCost * Duration

Total IA&T Cost is Phased as LOE Over Entire Duration
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Phase Total Calculated Cost: Key for Phase Total Calculated Cost: Key for 
Burn RatesBurn Rates

Phase Total Calculated Cost: Key for Phase Total Calculated Cost: Key for 
Burn RatesBurn Rates

Both Cost and Schedule are Affected by DurationBoth Cost and Schedule are Affected by Duration
TS Phasing Method Allows for LOE Phasing and Purchases
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What About Costs for the Entire What About Costs for the Entire 
Schedule?Schedule?

What About Costs for the Entire What About Costs for the Entire 
Schedule?Schedule?Schedule?Schedule?Schedule?Schedule?

S t E i i d P M t LOESystem Engineering and Program Management are LOE 
Throughout  Entire Effort

Both are Manpower Based EstimatesBoth are Manpower Based Estimates

Sys Eng Monthly Heads = 12

Project Management Monthly Heads = 6Project Management Monthly Heads = 6
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Determining Total Date RangeDetermining Total Date RangeDetermining Total Date RangeDetermining Total Date Range

Min() Function Used to Calculate Earliest Start  Date
Max() Function Used to Calculate Latest Finish Date
DateMonthDiff() Used to Calculate Duration
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End Result is a Cost Model Tied to a End Result is a Cost Model Tied to a 
ScheduleSchedule
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ScheduleScheduleScheduleScheduleScheduleSchedule
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Sensitivities can be ConductedSensitivities can be ConductedSensitivities can be ConductedSensitivities can be Conducted
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Uncertainty can be Modeled for Uncertainty can be Modeled for 
CostCost
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Incorporating Duration Uncertainty Incorporating Duration Uncertainty 
Changes ResultsChanges Results
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Key EnablersKey EnablersKey EnablersKey Enablers
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Key EnablersKey EnablersKey EnablersKey Enablers

ACE Standard Functionality for Equations and Phasing

ACE Advanced  Functionality for Date Calculations, Logic, 
and Uncertainty Analysisand Uncertainty Analysis

Trapezoid Phasing
DECsDECs
RI$K

ACE Functions
DateAdd()
Min()
Max()
DateMonthDiff()DateMonthDiff()
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DateAddDateAdd()()DateAddDateAdd()()
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Trapezoid PhasingTrapezoid PhasingTrapezoid PhasingTrapezoid Phasing
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Dynamic Dynamic Equation Columns (DECs)Equation Columns (DECs)Dynamic Dynamic Equation Columns (DECs)Equation Columns (DECs)
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Min()Min()Min()Min()

232/23/2009 Copyright © Tecolote Research, Inc. January 2009



Max()Max()Max()Max()
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DateMonthDiffDateMonthDiff()()DateMonthDiffDateMonthDiff()()
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Uncertainty AnalysisUncertainty AnalysisUncertainty AnalysisUncertainty Analysis
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SummarySummarySummarySummary

Use ACE to make an Estimate Sensitivity to Schedule

yyyy

Calculate Dates Based on Duration Inputs

Enter and Calculate Date Logic

E ti t C t B d I tEstimate Costs Based on Inputs

Phase and Inflate Costs Over the Duration

Obtain Annual Phased  Values

Input and Calculate Uncertainty

2
7

2/23/2009 Copyright © Tecolote Research, Inc. January 2009



The EndThe EndThe EndThe End
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